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Internet-based treatmentThis is the ﬁrst study of adolescents suffering from anxiety disorder in Sweden to receive individually tailored
internet-based treatment within a child and adolescent psychiatric clinic. The primary aim of this effectiveness
study was to examine the effects of tailored internet-based cognitive behaviour therapy for adolescents.
11 adolescents, aged 15-19 years, were allocated to treatment after assessment. Screening consisted of online
questionnaires followed by a diagnostic face-to-face interview at the clinic. Treatment consisted of individually
prescribed cognitive behaviour therapy (CBT) text modules adapted for the age group. Therapist guidance was
via an online platform along with telephone support and face-to-face sessions if needed.
Statistically signiﬁcant improvements were found on all dependent measures immediately following treatment
for the 8 adolescents who completed treatment. The within-group effect size on the Beck Anxiety Inventory, the
primary outcome measure, was d = 2.51 at post-treatment and 80 percent (4/5) adolescents no longer met
DSM-IV criteria for their primary anxiety disorder as measured by the Anxiety Disorders Interview Schedule
for DSM- IV: Child and Parent Versions.
Based on the results from this pilot study the tentative conclusion might be that tailored internet delivered CBT
could be useful for adolescents with anxiety disorders along with standard treatment delivered in child and
adolescent psychiatric clinics.
© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
1.1. Anxiety in adolescents
Prior to adulthood the prevalence of anxiety disorders is high (Rapee
et al., 2009) at approximately 5 to 19% in the general population,making
anxiety disorders one of themost common psychiatric disorders of chil-
dren and adolescents (James et al., 2013). Point prevalence estimates of
anxiety disorders suggest a prevalence of 2.5–5% (Rapee et al., 2009).
Anxiety that occurs during childhood has a moderate to high impact
on functioning and could lead to severe disability that, if left untreated,
continues into early adulthood (Rapee et al., 2009). Social anxiety
disorders, for example, become more prevalent after the adolescent
has entered puberty but anxiety disorders with onset in childhood
continue to persist during adolescence and early adulthood (James
et al., 2013).oural Sciences and Learning,
gel).
. This is an open access article under1.2. Cognitive behavioral therapy for anxiety disorders in adolescents
As described by Rapee et al. (2009), empirically supported treat-
ments for childhood anxiety consistmainly of cognitive behavioral ther-
apy (CBT). Additionally, treatment of anxiety disorders in children and
adolescents often include psychoeducation, affect recognition, cognitive
restructuring, relaxation, and graded exposure (Rapee et al., 2009). The
treatments used may vary in the extent to which they focus on these
components. The general aim, however, is to help the patient identify
physical, cognitive and behavioral components of the anxiety and then
to gradually apply skills to face fearful situations outside the therapy
session. Homework assignments are usually included in this process
(Rapee et al., 2009) and session number may vary from nine to twenty
sessions (James et al., 2013). Examples of evidence-based CBT treatments
that are manualised for children and adolescents with anxiety disorders
include Coping Cat (Kendall, 1994), Friends (Shortt et al., 2001) and
Cool Kids (Hudson et al., 2009). These treatments target multiple anxiety
disorders and can be administered in groups or individually.
The established evidence for treatment of anxiety disorders in
children and adolescents mainly concern efﬁcacy studies; to date few ef-
fectiveness studies have been conducted in clinical settings (Southam-the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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(2014) showed that CBT outperformed a waitlist control but recovery
rates (full diagnostic recovery) were low. For example, 20.5% for group
CBT and 25.3% for individual CBT. Thus, studies onwhatmakes treatment
in clinical settings work well are called for. Also, there is a lack of studies
on how to implement efﬁcacious methods into clinical practice. Lastly,
although there is strong evidence for psychological treatment, only one-
ﬁfth of children and adolescents with anxiety disorders or depression re-
ceive treatment (Essau, 2005; Gren-Landell et al., 2013; Ranta et al.,
2009). Accordingly, there is a need to make treatments available to
those not assisted by current services (Rickwood & Bradford, 2012).1.3. Internet-administrated cognitive behavior therapy for adolescents
Internet-administrated psychological treatment can be delivered in
a guided internet-delivered self-help format based on self-help books
but with the use of online components (Andersson, 2014). In this treat-
ment approach, referred to as internet-based cognitive behavioral ther-
apy (ICBT), the patient is assigned CBTmanuals that have been adapted
to a computerized format (Andersson, 2009, 2014). The therapy is guid-
ed by a therapist and the treatment mirrors face-to-face care. Some
form of personal contact with a CBT therapist is included for support.
This contact is usually made via email, phone call or more rarely, during
short personal meetings (Andersson, 2009, 2014).
Research on therapist-guided ICBT for anxiety and depression in
adolescents show promising results. Spence et al. (2011) conducted a
randomized controlled trial of online and clinic-based CBT for adoles-
cents between the ages of 12–18, and found signiﬁcant results on
their outcomemeasure (Spence Children's Anxiety Scale, SCAS) for anx-
iety in the online group (d = 1.23). Tillfors et al. (2011) showed that
internet-based treatment reduced social anxiety on the Social Phobia
Screening Questionnaire for Children (SPSQ-C) for adolescents (15–
21) with social phobia (d = 1.06). In a recent open trial conducted by
Lenhard et al. (2014) on ICBT for adolescents (12 to 17 years) with
obsessive-compulsive disorder, a signiﬁcant decrease in symptom
severity was identiﬁed on the Children's Yale-Brown Obsessive-
Compulsive Scale (CY-BOCS) (d = 2.29). As is evident, exploring ICBT
as an approach to increase access to evidence-based treatment for ado-
lescents with anxiety and depression is warranted (Berry & Lai, 2014).1.4. Treating comorbidity with tailored ICBT
It is known that anxiety disorders in children and adolescents rarely
occur in isolation (Rapee et al., 2009). It has been suggested that 40–60%
of children suffering from anxiety meet the criteria for more than one
anxiety disorder and there is a high degree of overlap with other disor-
ders such as depressive disorders (Rapee et al., 2009). However, only a
few studies have examined the impact of comorbidity on treatment ef-
fects in childhood anxiety disorders (Kendall et al., 2001; Rapee, 2003;
Suveg et al., 2009). One of the reasons why a larger project focused on
developing individually-tailored ICBT for anxiety and depression in dif-
ferent age-groups (adolescents, young adults, adults and older adults)
was initiated was due to the beneﬁt that individually tailored treat-
ment can provide in the way of customized information and skills
unique to each user. Individually-tailored ICBT aims to tailor the
treatment according to each participant's needs and symptoms
with transdiagnostic components and the previous trials have
been conducted on young adults and adults (Carlbring et al., 2011;
Silfvernagel et al., 2012).
The aim of this effectiveness pilot study was to adapt and test the
effects of tailored ICBT for adolescents with anxiety and possible co-
morbid depressive symptoms. The intervention was tested within a
child and adolescent psychiatric clinic. A single-group open trial de-
sign was used.2. Method
2.1. Participants and procedure
Recruitment of participants began in January 2012 and ended in
April 2013. Participants were recruited through ordinary referral routes
(e.g. self-referral, referral through a parent/guardian/doctor) within the
child and adolescent psychiatric clinic involved in the project. Informa-
tion about the study was given on a website hosted by the clinic, and
brochures and information sessionswere offered to all student counsel-
ing facilities in the area. After being referred to the trial, participantsmet
with the project leader for an initial assessment to see if theymet the in-
clusion criteria and to receive further information about the project.
During this initial meeting written consent was obtained.
Inclusion criteria for the trial required that the participant be 15–
19 years old, or turning 15 within the year of entering the trial, and
seeking treatment at the clinic for mild to moderate anxiety, including:
social anxiety, excessiveworrying or panic attacks. Exclusion criteriawere
that the participant met diagnostic criteria for obsessive-compulsive dis-
order, posttraumatic stress disorder, severe depression, risk of suicide,
suffering froma severe psychiatric disorder (e.g. bipolar disorder and psy-
chosis), had ongoing alcohol abuse/dependence, or other social or psy-
chological problems deemed to overshadow the anxiety problems.
Participants could not be in psychological treatment and if onmedication
had to be on a stable dose for at least three months.
Participants who met the inclusion criteria were asked to com-
plete an online screening via the internet treatment platform. In
addition to background questions (e.g. questions regarding the ado-
lescents living situation, number of siblings, occupation of their par-
ents and the family's economical situation), this included the Beck
Anxiety Inventory (BAI; Beck et al., 1988), Clinical Outcomes in Rou-
tine Evaluation-OutcomeMeasure (CORE-OM; Barkham et al., 2001),
Montgomery–Åsberg Depression Rating Scale-Self-Rated (MADRS-
S; Svanborg & Åsberg, 1994) and the Alcohol Use Disorders Identiﬁ-
cation Test (AUDIT; Saunders et al., 1993). For the use of BAI with ad-
olescent psychiatric patients, see Steer et al. (1995). CORE-OM was
used in this trial for comparative reasons with previous trials on
individually-tailored ICBT and MADRS-S has previously been used
on an adolescent population who received ICBT, see Tillfors et al.
(2011).
The semi-structured interview, Anxiety Disorders Interview Sched-
ule for DSM-IV: Child and Parent Versions (ADIS-C/P; Silverman &
Albano, 1996) was administrated face-to-face to determine present di-
agnosis for the adolescent along with providing information for a
behavior-analysis to determine treatment prescription. The adolescent
was not required to meet the diagnostic threshold for an anxiety disor-
der on the ADIS-C/P to participate in the study. At post-treatment the
same procedure was repeated with the exception of AUDIT, which
was only used at screening. The studywas approved by the local ethical
review board in Linköping.
2.2. Outcome measures
2.2.1. Primary outcome measures
2.2.1.1. Beck Anxiety Inventory. Beck Anxiety Inventory (BAI; Beck et al.,
1988) contains 21 items and is one of the most widely used question-
naires for anxiety. It was used to measure the somatic symptoms of
anxiety.
2.2.1.2. Anxiety Disorders Interview Schedule for DSM-IV: Child and Parent
Versions. To determine diagnosis and severity, the Anxiety Disorders In-
terview Schedule for DSM-IV: Child and Parent Versions (ADIS-C/P;
Silverman & Albano, 1996) was administrated face-to-face by a clinical
psychologists within the child and adolescent psychiatric clinic. Three
psychologists were trained to administer the interview and received
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the rights to the use of ADIS-C/P in Sweden). The interview was de-
signed speciﬁcally for the diagnosis of anxiety disorders in children
and adolescents. It gives a combined diagnosis that is based on both
an interview of the child/adolescent (ADIS-C) and an interview with
the parents (ADIS-P). Estimation of disability is made with a clinical se-
verity rating on a 9-point scale. A diagnosis requires estimation of dis-
ability as 4 points or higher. In cases where multiple diagnoses were
fulﬁlled, we used the disability estimate to prioritize among the diagno-
ses according to severity. ADIS-C/P was also used to tailor the treat-
ment for the participants according to their symptom proﬁle. At
post-treatment the interview was conducted by an assessor other
than the one who had conducted the pre-treatment interview.
2.2.2. Secondary outcome measures
2.2.2.1. Children's Automatic Thoughts Scale. The Children's Automatic
Thoughts Scale (CATS; Schniering & Rapee, 2002) was used to mea-
sure negative automatic thoughts. The CATS measures negative self-
assumptions in terms of both internalizing and externalizing problems.
2.2.2.2. Clinical Outcomes in Routine Evaluation-Outcome Measure.
Clinical Outcomes in Routine Evaluation-Outcome Measure (CORE-
OM; Barkham et al., 2001) consists of 34 items that address four differ-
ent domains: well-being, symptoms, functioning and risk to self and
others. CORE-OM was used for a general assessment of psychological
wellbeing.
2.2.2.3. Montgomery–Åsberg Depression Rating Scale-Self Rated.
Montgomery–Åsberg Depression Rating Scale-Self Rated (MADRS-S;
Svanborg & Åsberg, 1994) was used to measure depression symptoms.
The questionnaire contains nine items where the answers are scored
from 0 to 6. The maximum score for the MADRS-S is 54. If patients re-
ported 4 or higher on item9, that reﬂects suicidal thoughts, an addition-
al suicidal assessment was conducted during the trial.
2.2.3. Screening measure
Alcohol Use Disorders Identiﬁcation Test (AUDIT; Saunders et al.,
1993) is an assessment form, which captures both risky drinking pat-
terns and alcohol addiction. It was used at screening to determine risk
of alcohol abuse for exclusion and was not used post-treatment.
2.3. Intervention
Treatment consisted of tailored ICBT adapted for adolescents. The
duration of treatment was 6–18 weeks with a prescription of 6–9 treat-
ment modules for each participant. The participants were advised to
spend 1–2 weeks on each prescribed module and the treatment was
combined with additional telephone calls or face-to-face sessions if
required. Treatment consisted of 17 potential modules, with different
ﬁctitious case examples. The language was adapted to suit the age-
group, see Table 1 for a detailed description. The modules were derived
from previous studies on tailored ICBT for anxiety and depression
(e.g., Andersson et al., 2011; Carlbring et al., 2011; Johansson et al.,
2012; BergmanNordgren et al., 2014; Silfvernagel et al., 2012). Allmod-
ules were based on established and evidence-based CBT principles (e.g.
exposure). The modules included psychoeducation, exposure exercises,
behavioral experiments and homework assignments. Therapist guid-
ancewas provided by two psychologists. The treatment was individual-
ly tailored for each participant based on the results of the ADIS-C/P
interview. The ADIS-C/P interview provided the therapist with informa-
tion for a behavioral analysis that in turn guided the therapist in choos-
ing the modules for each adolescent. For example if the adolescent
presented symptoms of social anxiety along with excessive worrying
they could receive the modules Introduction, Cognitive restructuring 1
and 2, Social anxiety 1 and 2, Worrying and Relapse prevention.2.4. Statistical analysis
Changes in questionnaire scores between pre- and post-treatment
were evaluatedusingpaired samples t-test. Cohen's dwasused to calcu-
late within-group effect sizes using the pooled standard deviation.
Complete-case analysis (CC) was used as a strategy to handle missing
data at post-treatment, which means that dropouts were excluded
from the analysis (Salim et al., 2008). Assuming an alpha level of .05,
the CC sample size for the analysis had sufﬁcient power (1− β= .80)
to detect a large effect size (d= 0.98).
3. Results
3.1. Enrollment and baseline characteristics
In total 22 adolescents were assessed for eligibility at the clinic, and
11 of them were excluded as they did not meet the inclusion criteria.
The sample allocated to treatment consisted of 11 adolescents, 6 girls
and 5 boys (Mage = 16.8, SD = 1.66, age range 14–19) see Fig. 1.
There were three dropouts, one participant dropped out after the ﬁrst
module because she/he wanted to see a therapist face-to-face, one par-
ticipant dropped out due to a signiﬁcant life event after onemodule, and
one dropped out after receiving the second module due to that she/he
did not want to participate in a trial.
3.2. Primary and secondary outcome measures
Paired sample t-tests showed signiﬁcant results across all outcome
measures with large within-group effect sizes: BAI (t7 = 5.40,
p b .001, d = 2.51), CATS (t7 = 4.60, p = .002, d = 1.15), CORE-OM
(t7 = 3.06, p = .018, d = 1.29) and MADRS-S (t7 = 4.11, p = .005,
d=1.51), see Table 2. In the sample analyzed (n= 8), four adolescents
met DSM-IV criteria for social phobia, two for panic disorder and two for
generalized anxiety syndrome as determined by the combined results
on the ADIS-C and ADIS-P pre-treatments. At post-treatment, 5 of 8 par-
ticipated in the diagnostic interview. Out of these adolescents 80% (4/5)
no longer met DSM-IV criteria for their primary anxiety.
3.3. Treatment adherence
Of the 11 adolescents allocated to treatment, 8 completed a mean of
6.5modules (SD=1.60, range 4–9) out of 6–9modules prescribed. The
adolescents who dropped out of treatment completed the Introduction
to treatment module only. Six adolescents chose to use the option with
additional sessions face-to-face at the clinic (Msessions=1.25, SD=1.28,
range 0–4) and 6 adolescents asked for additional telephone-based
consultations during treatment (Mtelephone calls = 1.75, SD = 1.17,
range 0–3). Three of the parents asked for parental support during the
treatment (Mparental support = 0.75, SD = 1.39, range 0–4). The adoles-
cents sent a mean of 10.25 e-mails to the therapist (SD = 7.11, range
1–20) and the therapist sent a mean of 13.88 e-mails to the adolescents
(SD = 5.52, range 3–20).
4. Discussion
The aim of this pilot effectiveness studywas to develop and evaluate
individually tailored internet-based CBT for a clinical population of ado-
lescents suffering from anxiety. This is the ﬁrst ICBT study of its type
using a clinical adolescent sample in a clinical setting in Sweden. The
signiﬁcant effects that were found on all dependent measures immedi-
ately following treatment and adherence rates for the 8 adolescents are
consistent with previous trials on CBT and ICBT for adolescents (Spence
et al., 2011; Tillfors et al., 2011; Lenhard et al., 2014), and with previous
trials on tailored ICBT for young adults and adults (Carlbring et al., 2011;
Silfvernagel et al., 2012). The 8 adolescents completed a mean of 6.5
modules during treatment out of 6–9 modules prescribed which can
Fig. 1. Flowchart of study participants.
Table 1
Tailored internet-based treatment for adolescents with anxiety symptoms.
Module(s) Description
Introduction A brief presentation on how ICBT is structured with text modules and homework. The concept of anxiety is introduced and different symptoms and
possible causes are described. The basics of CBT are described and information on how to set goals is given.
Cognitive restructuring
1 and 2
These modules explain the relationship between thoughts and feelings. Furthermore, the concept of automatic thoughts and a model to
acknowledge them are presented. The modules then explain how anxiety is maintained via a cognitive model and includes strategies to challenge
negative automatic thoughts.
Generalized anxiety 1, 2
and 3
The ﬁrst module introduces the concept of anxiety and generalized anxiety, and information is given about the potential causes for concern and how
generalized anxiety arises. In one exercise, the participants make their own behavioral analysis where they start from a situation with concern and
describe what happens to the thoughts, feelings and physical reactions. Thereafter, the participants explain what they do when they are worrying
and what effect that has on them.
In the second module on generalized anxiety, strategies for reducing worrying using planned worrying and worry free zones are presented.
Participants may schedule their worrying, keep a diary of their worrying and postpone their worrying to a given time.
In the third module, participants learn to expose themselves to their worrying in order to reduce it. Participants are trained how to handle alarming
situations without mentally escaping them. Participants are also encouraged to continue with scheduled worrying.
Worrying This module is a generic short version of the modules on generalized anxiety for participants who worry but do not meet the criteria for generalized
anxiety disorder.
Social anxiety 1 and 2 The most common symptoms, problem areas and safety behaviors in social anxiety are presented in this module. The principles of exposure are
taught and information is given on how to create an anxiety hierarchy.
The second module describes a cognitive model of social anxiety with the aim of providing a thorough knowledge of what maintains maladaptive
behaviors. In various exercises, participants practice shifting focus from themselves to the surroundings in order to become less anxious and
self-conscious.
Panic 1 and 2 These modules provide psychoeducation on panic disorder. Participants are then guided in interoceptive exposure.
Agoraphobia In this module the participant is presented with information about agoraphobia and the consequences of avoiding different situations. Types of
safety behaviors are described and their implications. Exposure guidelines are presented as well as how to design goals for exposure.
Applied relaxation This module introduces how to use applied relaxation to reduce anxiety/worrying. The module contains an audio ﬁle. Participants are encouraged to
practice relaxation daily and continuously evaluate their effects.
Behavioral activation
1 and 2
These modules begin by describing depression, its causes and consequences from a CBT perspective. The aim of behavioral activation is explained.
Participants list preferred behaviors and register them in their activity plan.
In the second module of behavioral activation, participants continue the development of their activity plan. They receive information on how they
can reward themselves for the implementation of activities and they are encouraged to evaluate and develop their activity plan.
Procrastination The module provides psychoeducation about behavioral patterns of postponing activities or tasks. Strategies for handling procrastination are then
introduced.
Relapse prevention The ﬁnal module describes the difference between setbacks and relapse. Common risk situations for setbacks are described as well as general
strategies for dealing with these. Participants are encouraged to summarize their treatment where they are asked to describe what was most
important to them based on modules they have gone through. Participants are also invited to go through what they have learned and make a written
plan of action for the future.
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Table 2
Immediate results, means, standard deviations and effect size at pre- and post-treatments
for the primary and secondary outcome measures, based on complete-case analysis (CC).
Measures Pre-treatment Post-treatment Pre- to post-treatment
within-group effect size
M SD M SD d
Primary
BAI 20.50 7.58 8.00 2.39 2.51
Secondary
CATS 46.25 17.52 23.75 21.45 1.15
CORE-OM 15.59 3.46 11.65 2.67 1.29
MADRS-S 16.75 4.59 8.50 6.30 1.51
BAI=BeckAnxiety Inventory; CATS=Children's Automatic Thoughts Scale; CORE-OM=
Clinical Outcome in Routine Evaluation-Outcome Measure; MADRS-S = Montgomery–
Åsberg Depression Rating Scale-Self-rated.
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asked for additional contact with the therapist, with additional sessions
face-to-face at the clinic, additional telephone-based consultations and
parental support. This population expressed this to be a helpful adjunct
to their treatment. The families who requested parental support chose
this option so that the parents could develop an understanding in
regards to the adolescents situation, requested from both the parents
and in other cases directly from the adolescent. Due to the fact that
this trial took place in a child and adolescent psychiatric clinic parent in-
volvement and consent was required. Out of the 22 adolescents that
were assessed for eligibility, 5 declined participation because they did
not want their parents informed of their involvement in the trial. An
on-going RCT on adolescent depression led by our group is addressing
this matter, as parent involvement is not required.
Overall, the results found in this study suggest that tailored ICBTmay
be a suitable treatment for adolescents with anxiety. Existing studies,
including this study, indicate promising results but larger studies are
needed. There is also limited empirical data to date that clearly indicates
whether andwhen, adolescentsmight require or beneﬁt from ICBT pro-
grams designed speciﬁcally for their age group.
The signiﬁcant results and largewithin-group effect sizes reported in
this study should be viewedwith caution given themost important lim-
itation of this study: the small sample size and the lack of randomization
to a control group, limiting internal validity of the study. In addition,
there was no follow-up of treatment results after the post-assessment.
However, the study was conducted in a clinical setting with a popula-
tion that is common in child and adolescent psychiatry. Inclusion
criteria were inclusive, with few restrictions with regards to comorbid-
ity, strengthening external validity. This means that the results are in-
teresting from the standpoint of generalizability and further studies
ought to be conducted with larger samples. Tailored ICBT seems to be
a way to reach adolescents who had not dared to enter psychological
treatment before and ICBT may be useful in reaching adolescents reluc-
tant to attending the clinic for treatment. It would be interesting to see if
a briefer version of ICBT, including psychoeducational components,
could increase motivation to seek face-to-face CBT and reduce risks of
possible negative effects in digital distributed treatments (Rozental
et al., 2014). Another suggestion would be to use an internet platform
for homework assignments as part of regular CBT (Månsson et al.,
2013), in other words, blending face-to-face and internet components.
Being able to control their own treatment, with the ﬂexibility of sending
in their homework at any given time could also be an important factor
of success for this age group. A pilot study on an adult sample allowed
participants to choose which treatment modules to use (Andersson
et al., 2011) and perhaps this could be explored for adolescents as well.
5. Conclusions
Based on the results from this small pilot effectiveness trial a tenta-
tive conclusion is that online materials based on CBT could be usefulalongwith standard treatment delivered in child and adolescent psychi-
atric clinics. Further research is however recommended to establish if
ICBT is an acceptable, clinically efﬁcacious and cost-effective approach
with long-term effects for adolescents with anxiety disorders.
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